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Since early times the heart has been regarded the central organ 
the animal body and the vessels connected with the paths which 
the various kinds nourishment essential the well-being the body 
are distributed. The replacement Galen’s cardiovascular physiology 
new one based the circulation the blood way altered the 
essence this idea. the object these studies discuss some 
the work and ideas the sixteenth century that culminated the replace- 
ment Galen’s ideas those Harvey. 

The starting point necessarily with Galen himself. should 
observed, however, that what follows attempt will made assess 
the accuracy the descriptive anatomy Galen and his successors, except 
where this direct importance for the physiological scheme proposed. 
well known that human anatomy long incorporated many non-human 
features; Galen was perfectly explicit about the use apes and other 
animals for Errors arising from the unavailability human 
material, though they falsified the description each the principal 
organs the cardiovascular system, have little bearing the 
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physiological interpretations that prevailed. Galen, though his object 
was the study the human body, referred constantly animal dissection 
and animal there was difference for him between making 
human structure conform animal dissection and making human 
physiology identical with that viviparous quadrupeds. was less 
natural that men should not submitted anatomy, than that they 
should not submitted vivisection experiments. The errors de- 
scription that spring much from failure comprehend from 
failure observe are greater physiological significance. Galen, like 
earlier and later practitioners dissection, could perfectly well see the 
auricles the was misapprehension their function rather than 
anatomical ineptitude that led the auricles being described adjuncts 
the vessels rather than parts the heart itself. Possibly even Galen’s 
famous opinion the permeability the septum rather regarded 
the product theoretical necessity, than sheer failure anatomical 
observation. 


Galen—to consider him alone for the present—was unstably balanced 
between preconception and observation the formulation his physio- 
logical theories. the one hand inherited group ideas (chiefly 
deriving from the Hippocratic physicians, Aristotle, and the Alexandrian 
from which departed only details. These details are im- 
portant, but would hard claim that Galen’s physiology its broad 
outlines was his own devising. also had contend with the teaching 
the Erasistrateans and the Atomists, whom thoroughly disapproved. 
the other hand recognized and used effect the sound principle that 
form and function are correlated the parts the body. This was his 
main tool establishing physiological theory upon observation. Thus, 
the lungs, whose function respire air, are themselves light and airy; 
the tunic the veins thin because the material they contain viscous, 
while that the arteries thick because they must retain fugitive spirit 
the liver, which makes blood, itself virtually composed coagulated 
blood, and on. Hence some special explanation required the fact 
that, according Galen, those vessels connecting the lungs and the heart, 
that resemble veins form, function arteries, while those that resemble 


GALEN 


draft this section had been written before read Leonard article, 
Bull. Hist. Med., 1959, 33: 293-314, Erasistratus, Galen and the Pneuma.” was 
happy find that many conclusions were identical with his and have accordingly 
shortened some passages. However, not think the evidence supports some his 
points, will noted below. 
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arteries function veins. The terms venous artery and arterial vein were 
not lightly 

easy see that his treatment the pulmonary vessels Galen 
erred precisely because deserted (apparently) the principle correla- 
tion form and function that generally followed. Where more 
strictly empiricist physiologist using the principle induction might have 
argued that the pulmonary arteries and veins must function analogously 
other arteries and veins because their similar structure, Galen shifted 
his ground from discussion functions discussion ends. Since 
had decided—for non-structural reasons—that the purpose the pul- 
monary artery was lead nourishing blood the lung, concluded 
that the vessel was functionally vein. have made the strict empirical 
induction would have led him into impossible theoretical difficulties, and 
had concoct ingenious piece special pleading explain how 
the arterial form the pulmonary artery was nevertheless perfectly cor- 
related with its venous function. the terminology his own scheme 
causation, Galen did not hesitate appeal the final cause 
explanation, when appeal the instrumental cause brought him against 
theoretical difficulties.* 

the last resort, the relation between form (what anatomically 
and function (which attributed physiological theory) was 
not for Galen empirical but teleological. was not established inductively, 
but priori. The body designed creation which Nature reveals 
perfect foresight and perfect workmanship; every part ideally 
suited its purpose, and functions perfectly. empirical reasoning with 
regard the function particular organ fits this absolute and over- 
riding position, then such reasoning may used; does not, then 
special theoretical argument must employed overcome the apparent 
discrepancy. Thus Galen’s attitude physiologist most clearly re- 
vealed where empirical observation and his notion purpose appear 
and such points, where leans one passage towards 


Abbreviations: anatomicis administrationibus (translations from Charles 
Singer, Galen Anatomical Procedures, London usu partium corporis 
humani; usu respirationis; facultatibus naturalibus (translations 
from Brock, Galen the Natural Faculties, London 1947) Charles Darem- 
berg, anatomiques, physiologiques médicales Galien, Paris, 1854 (Vol. 
unless otherwise specified) Claudii Galeni opera omnia, Leipzig, 1821- 
1833. AA, VII, iv; Singer 177-178. their names should given from their com- 
munication with the two ventricles, with qualification from their substance. Those who 
name them without adding qualification pay attention their substance only, 
their function only 

VI, xii; 420-422; III, 464-466. 
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empiricism, and another towards teleology, that his most puzzling 
inconsistencies arise. 

The broad scheme Galen’s vascular physiology familiar enough. 
Chyle derived from the digestion food the stomach and intestines 
passes along the portal vein the liver, which the blood-making organ 
par The chyle imperfect image blood, and the liver 
makes perfect. watery and, were, the light wastes 
from (compared Galen the froth wine the vat) pass the 
biliary vesicle, while heavy residues (like the lees wine-making) pass 
the spleen. The chyle thus transformed the lower part the liver 
rises the convex upper part the organ red and pure, showing 
its color that has received and assimilated its liquid part fraction 
the divine fire, Plato said.” Thence reaches the great aqueduct 
the body, the vena cava, through the hepatic veins. little below the 
liver the kidneys draw themselves the watery humour that made the 
chyle fluid, which longer required because the blood has been ren- 
dered more thin and mobile the hot coction the liver. This function- 
ing the kidneys elaborately discussed 

The preparation the blood effected the flesh substance 
the liver, which flesh also the very origin the veins. 
analogous blood; therefore natural that should (acting 
through the thin venous tunics) transform the chyle into blood; for each 
organ that modifies the nutriment the body seeks assimilate the 
nutrient matter itself. (Galen’s argument appears that each part 
must modify its own nutriment that the matter becomes identical with 
the substance the part and thus suitable for assimilation. What bone 
assimilates must already bone-substance, since otherwise the part would 
gradually cease bone. The liver modifies the chyle until approxi- 
mates its own substance and assimilable, but the stream carries this 
modified nutriment through and out the organ, blood). For this 
change intimate and prolonged contact between the incipient blood and 
the parenchyma the liver necessary; this ensured the elaborate 
plexus vessels the liver through which must pass. For wherever 
Nature wishes prolong the stay some materials, she opposes 
obstacle their progressive motion,” usually making them pass 


account the digestive processes the alimentary canal was analyzed 
detail Th. Meyer-Steineg, Arch. Gesch. Med. 1913, 421-440. 

AA, VI, Singer, 151. UP, IV, ii-iv; 280-283. 

IV, v-vi; 284-286. NF, xiii, xv, xvi. Singer (Vesalius the Human Brain, 
writes the expulsion blood from the “actively contracting” liver, but this 
seems contradictory Galen’s text and theory. 
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through narrow, twisted channels. For the same reason the walls the 
vessels the liver are very 

far this process, the chyle/blood biological material; matter 
selected from the food and drink and successively elaborated appro- 
priate organs. That real transformation (and not selection ap- 
propriate particles only) involved the formation blood clear 
from Galen’s remarks the Natural Faculties: 


nobody will suppose that bread represents kind meeting place for bone, flesh, 
nerve and all the other parts, and that each these subsequently becomes separated 
the body and goes join its own kind; before any separation takes place, the 
whole the bread obviously becomes 


Granted the crudity Greek atomistic speculation not surprising 
that Galen preferred the far more subtle Aristotelian theory qualitative 
mutation, denying (correctly) that all the biological substance taken 
the animal body for its nourishment has previously existed, such, 
the food. Nevertheless, the transformations that occur the digestive 
organs were regarded Galen natural ones—from the comparison 
with fermentation they might almost described vitalistic chemical 
processes—and does not seem speak any spirit characteristic 
the venous blood. Certainly did not regard the imbuing the blood 
with such spirit the prime function the The organ rather 


endowed with natural faculty sanguification, than the seat sub- 
sidiary 


The veins branching from the vena cava are roads carrying the nutrient 
blood from the liver throughout the body and presenting the nutriment 
each part, which attracts the juice suitable itself for 
Like other organs the veins consist three types fiber, longitudinal, 
transverse (or circular) and oblique, which possess respectively the facul- 
ties attraction, repulsion and proper combination 
these faculties the blood moved outwards from the central liver towards 
the peripheral parts the body. Pouring from the liver into the vena 


IV, 304-313. The active agency moving the nutriment the 
attraction exercised the parts, which forms the main topic NF. 

ii; Brock, 11. course Galen does not mean that all the bread becomes 
blood; there selection the useful material and excretion the rest. 

Michael Foster (History Physiology, Cambridge 1924, 12) finds natural spirit 
the Galenic blood, but there seems authority for this. 

IV, xiii; 314; III, 309. Cf. the opening (Brock, 31) where 
Galen preferred attribute growth and nutrition nature rather than soul. 
NF, xiii; Brock, 37, 39, 285, 307. 
Idem, 281, 283. AA, VII, Singer, 178. 
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cava either ascends through the upper part the vessel the higher 
regions, descends through the lower part the lower viscera and limbs. 
This movement not enforced the liver but the attraction the 
parts, and especially the faculties attraction and expulsion the 
veins. the main the flow away from the liver, since the destiny 
the blood (itself nutriment, not fluid vehicle nutriments) 
assimilated the parts. But inconceivable any vascular physiology 
that only outward flow along the vessels should occur. Too much 
medical experience points the contrary. When man stoops, his head 
suffused with blood which returns the thorax when straightens 
infection the hand carried along the arm towards the 
heart; drugs poisons applied externally act internally. these are 
considered merely abnormal motions the blood, then may asked, 
what happens superfluous waste matter the peripheral parts? 
Galen suggested that every process assimilation must result the 
production waste matter that has This elimination 
wastes occurs more copiously when stimulated drugs, when the 
body afflicted such disease cholera: 


many people who have suddenly and completely given active exercise, 
who have had limb cut off, there occurs certain periods evacuation blood 
way the intestines This causes further trouble but sharply purges 
the whole body and evacuates the plethoras; the passage the 
effected, course, through the same veins which absorption takes place. 

Frequently also disease Nature purges the animal through these same veins, 
although this case the discharge not sanguineous but corresponds the humour 
which fault. Thus cholera the entire body vacuated way the veins 
leading the intestines and 


This can only mean one thing: the humours, plethoras and wastes the 
peripheral parts are carried reverse flow through the blood-filled veins 
until they reach the excretory organs. 

The existence inward flow movement many times emphasized 
Galen Book III, chapter the Natural Faculties. Speaking 
vomiting, reversed motion the alimentary canal, says: 


What there wonder at, then, something should also transferred from 
the extreme skin surface and reach the intestines and stomach? This also 
was pointed out Hippocrates, who maintained that not merely 
excess matter but actual nutriment brought down from the outer surface the 
original place from which was taken 


Brock, 291, 299, 301, 303. 
Idem, 297, 299. italics. 
Idem, 299, 301. 
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cause such revulsion actual nutriment, that is, blood, Galen 
instances sudden external cold, which renders the fluid just deposited 
beside burden the part just below the chilled skin; the excess fluid 
cannot expelled externally (because cold condenses the skin) and 
expelled reversely through the veins until these terminate the 
intestine where the original absorption occurred. (Galen would have 
been familiar with the pallor the skin caused cold). And again: 


explanation] not think that anyone, however dull his wits, will 
now loss understand any these points—how, for instance, the stomach 


intestines get nourished, what manner anything makes its way inwards 
from the outer surface the 


That Galen should postulate centripetal well centrifugal motion 
fluids along the veins hardly surprising, when the pairing the 
attractive and repulsive faculties such important feature his 
physiology, and when, moreover, generalizes that through the 
same channel that both attraction and discharge take place different 
times.” some parts the body such double motion repetitively 
successive: air inspired and expired through the trachea, blood at- 
tracted into and expelled from the right ventricle the heart. Even the 
arteries, their systole and diastole, reverse their movements very 
short intervals and change the direction the matters they contain.” 
There are less frequent and aperiodic reversals motions other organs, 
like those the veins which pass down from the liver the intestines and 
stomach. fasting animal the attraction food the stomach be- 


comes strong that the nutriment previously taken the liver 
drawn back 


disbelieve such things would course like refusing believe that purgative 
drugs draw their appropriate humours from all over the body the same stomata 


through which absorption takes place, and look for separate stomata for 
absorption and purgation 


When nutriment short supply, each part strives draw from its 
neighbors, and when nourished each part unloads its waste upon 
some cases, however, double flow does not involve reversal but 
occurs continuously. Not mention the curious behavior the pul- 
monary vein, this certainly true the portion the portal vein between 
the junction the splenic and the liver, for here (according Galen) 


Idem, 303. Idem, 291, 307. 
Idem, 289. Idem, 291, 293. 
Idem, 307. Idem, 295, 297. 
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chyle flows towards the liver and atrabilious matter away from towards 
the 

was, doubt, Galen’s idea reversed double flow the veins 
and other passages the body that prompted the application the phrase 
and the Galenic account the blood. This commonplace 
summaries Galen’s physiology has recently been criticized.** the 
idea ebb and flow blood taken literally imply periodic 
surging the blood tidal fashion towards and away from the liver, 
there support for Galen’s works. Still less could supposed 
that Galen attributed the heart the role causing such pulsation 
the venous blood; although did think that the contents the arteries 
had such motion and that was related the pulsation the heart. 
the other hand certainly not true either that Galen attributed 
single unidirectional outward flow the blood, the contents the 
veins they can said other than blood. described steady 
and usually continuous outward flow from the liver towards the peri- 
phery, which does not inhibit equally normal, though presumably less 
steady and voluminous, ebb matters (including sometimes the nutrient 
blood itself) back from the periphery towards the liver 
evacuation the excretory organs. this sense ebb and flow the 
venous system—a double reversible current nutrient matter outwards 
and superfluous matter inwards—is not merely consonant with 
physiology but indispensable part it. Only such inward 
movement along the vessels could medical phenomena made explicable, 
and such movement alone would fit medical ideas about the resolution 
and excretion peccant humours. Without inward ebb neither these, 
nor superfluities nor wastes could removed from the outward parts. 
Galen wrote: 


imagine that matter different kinds carried one direction only would 
characterize man One who was entirely ignorant all the natural faculties, 


Donald Fleming, the Motions the Blood the Heart and Lungs,” 
Isis, 1955, 46: 14-21. Some who have written broadly ebb and flow blood 
Galenic physiology may have used the phrase literally Fleming interprets it, 
periodic tidal surge back and forth. But the phrase means inappropriate 
looser connotation, describe the back-and-forth motion the vascular contents 
postulated Galen. Fleming correctly denies that all (or most) the blood entering 
the right ventricle ebbs back into the vena cava, according Galen; but hardly makes 
sufficient allowance for Galen’s statements about the imperfection the valve preventing 
this ebb, nor does explain how, except such leakage, Galen’s repeated statements, 
that the veins well the arteries convey some innate heat about the body, are 
understood, 
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and particularly the eliminative faculty, which the opposite the attractive. 
For opposite movements matter, active and passive, must necessarily follow 
opposite faculties; that say, every part, after has attracted its special 
nutrient juice and has retained and taken the benefit it, hastens get rid all 
the surplusage quickly and effectively possible, and this does accordance 
with the mechanical tendency this surplus 


counter any apparent difficulty the latter part this passage 
sufficient remember that elimination from the peripheral parts can only 
occur backwards, that towards the interior. 

Galen was physician before was physiologist, and his views, 
therefore, accord with medical experience. His double motion fluid 
the veins may well seem hydrodynamically absurd, but that reason 
for supposing that did not teach it. The absurdity greater than 
that involved Galen’s other belief, that watery humour drawn from 
the blood the vena cava the kidney’s natural faculty attraction, 
even from the blood the superior vena cava which moving the 
opposite direction and never comes near the junction the renal veins 
with the vena Mechanistic ideas fluid flow have little place 
Galen’s physiology. 

Only that quantity blood that enters the right side the heart 
not disposed the caval system. Galen said nothing clearly about its 
relative magnitude. The right auricle considered off-shoot the 
vena cava, receptacle moderating the force the heart’s violent attrac- 
tion diastole, which would otherwise tend rupture the also 
facilitates the filling the right ventricle with blood. During systole the 
blood that has entered the ventricle partly expelled along the arterial 
vein [pulmonary artery] the lungs. 

The elaboration this blood supplied the lungs principal func- 
tion the heart (although other animals than man and quadrupeds 
all the blood the body elaborated the necessary 
because the lungs, formed light and airy substance like the scum 
blood solidified,” require for their nourishment blood that thinner 
and more concocted than that contained the vena cava. The heart, being 
were “the hearth and source innate heat which vivifies the 


III, xiii; Brock, 299 (slightly modified). 

may the difficulty accounting for this action the kidneys purging the 
blood the upper vena cava that has prompted the suggestion ebb and flow 
that vessel. 

UP, VI, xv; 435-436. AA, VII, ix, xv; Singer, 184-185, 196-197. 

IV, vi; 286. Galen (following Aristotle) noted the correlation single- 
chambered heart with absence lungs, but did not explain it; UP, VI, ix; 404-406. 
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animal,” well fitted perform this second coction the pulmonary 
Corresponding the singularity the blood supplied the lung 
the peculiarity the artery-like vein leading thither from the heart. 
The lung, constant agitation and hot from the proximity the heart, 
needs ample volume blood; hence its veins [arteries] are numerous. 
They are thick walled, like arteries, order that only the most subtle 
part the blood, proper the lung, shall pass through them. Moreover, 
the strength these veins prevents their collapse when the lung contracts, 
which would squeeze the blood back towards the heart and cause useless 
(Galen seems here have forgotten that such collapse 
the pulmonary vessels would prevented the fact that the escape the 
blood back the heart obstructed the valve the base the arterial 
vein, and that instead hindering the outflow blood from anastomoses, 
the squeeze the lungs would rather stimulate it). Further, the veins 
[arteries] the lungs could change their volume, they would reduce the 
respiratory efficiency the lungs. Contracting when the lung contracts, 
dilating when expands, they would diminish the effective volume-change 
effected the thoracic muscles and thus lessen the volume air respired. 
Hence necessary that the vessels maintain constant volume; hence 
that they This interesting example Galen’s use, when 
falls his purpose, effective and not very obvious quantitative 
argument; unfortunately, also one that seems apply with less 
force the venous artery [pulmonary vein], which not all rigid. 

Galen remarks, the heart and lungs serve each other; the former 
nourishing the lungs with blood, the latter cooling the heart with air. 
For while the lungs are the mechanical organ respiration—the bellows 
feeding air the heart left ventricle the heart the physio- 
logical organ respiration. The lungs constitute reservoir air (so 
that breathing can suspended, and not synchronous with the pulse) and 
they also provide soft cushion for the heart. The passage air 
and out along the trachea enables animals have voice.** The heart 
lies the very center the body (an error human 

UP, VI, vii; 399; VI, 406, 411. 

411-413. This passage used Fleming illustrate Galen’s awareness 


the uselessness ebb and flow motion the blood. The argument specific, 


certainly does not 


however, and the lungs are exceptional organs every way. 
apply against inward flow from other parts. 

412-414. 

UR, IV, 491, translating Greek organon (machine) bellows.” 

382-384. However, AA, VII, vii, Galen says that the heart inclined 
towards the left. 
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composed fibrous strands, each enveloped flesh, but color, taste 
when cooked, and structure, differs from muscle. Moreover, muscles 
are moved the will, whose directions they receive via the nerves from 
the brain, whereas the heart beats involuntarily and will continue pul- 
sate after removal from the body. Therefore the power pulsation has 
its origin the heart and not communicated nerve from 
the brain; fact the vagus nerves can severed the living animal 
without impeding the cardiac motion. For all these reasons the heart 
cannot considered The diastole the heart effected 
contraction its longitudinal fibers, enlarging the distance between its 
walls and the dividing septum; the systole, relaxation these fibers 
and contraction transverse ones, especially those the ligaments cross- 
ing the ventricles from wall septum, which pull the walls 
From this alone would follow that the blood drawn into the heart 
mechanically the larger volume the right ventricle diastole, just 
air drawn into However, this mechanical attraction 
tends draw the lighter part the blood, while the heavier part 
drawn the natural faculty attraction the substance the heart 
Thus the action the heart not wholly susceptible mechan- 
istic explanation. The valves the heart, the explanation whose 
function perhaps the triumph Galenic physiology though the credit 
must not totally assigned Galen, work purely mechanically. They 
are caused open close the orifices which they are attached the 
direct action the systole and diastole upon their attachments, which 
reinforced the pressure the matters upon the valves themselves (like 
the clacks pump). None the valves fits quite perfectly, however, 
that some reflux always The action piston force-pump with 
pair clacks was well understood antiquity, and not sur- 
prising that Galen explaining the mechanical action the heart can 
take for granted; had been content suppose that the function 
the heart was purely mechanical, there would this respect have been 
little left for Harvey do. The tricuspid valve the orifice the vena 


4A, VII, viii; UP, VI, viii. placitis Hippocratis Platonis vi; 263- 
266. The only result cutting the vagus nerves make the animal mute. 

VI, vii. 402-403. Note the passive role ascribed the auricles this 
passage. 

III, xiii; Brock, 315. 

III, xv; Brock, 319. Here Galen distinguished between the two kinds 
attraction, the one mechanical (horror vacui), the other that which 
draws iron. 


III, xiii; Brock, 315. UP, VI, xvi; 440-441. 
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cava and the mitral valve that the venous artery [pulmonary 
open diastole and close systole; the two sigmoid valves the open- 
ings the arterial vein [pulmonary artery] and the aorta close 
diastole and open The latter pair are feebler structure than 
the former (Galen promises account for this difference but appears not 
satisfactorily) the least efficient valve the mitral, formed 
two membranes whereas the other valves consist three.** 

everyone knows, Galen supposed that not all the blood entering the 
right ventricle reaches the lungs, shown the smaller size the 
orifice leading the arterial vein compared with that which the blood 
has entered the heart. great passes through the intra- 
ventricular septum into the left ventricle, whence enters the arterial 
system. Again the opening the aorta the larger the pair this 
side, for has take both the blood and the pneuma brought the 
heart the venous artery. Pits exist the septum provide communi- 
cation through it; these start 


with wide mouths, and they get constantly narrower. not possible, however, 
actually observe their extreme terminations, owing both the smallness 
these and the fact that when the animal dead all the parts are chilled and 
shrunken. Here too, however, our argument, starting from the principle that 
nothing done Nature vain, discovers these anastomoses between the 
ventricles the heart; for could not random and chance that there 
occurred pits ending thus narrow terminations.*? 


Thus, observation shows that the influx the right ventricle must 
greater than the efflux from it, and conversely with the left; observation 
also reveals blood the arteries; observation detects blind pits the 
septum that must have purpose; there must transmission from the 
right ventricle the left; therefore the pits are fact anastomoses and 
blood penetrates the septum. even more refined and subtle than that 
dispatched the lungs, for only such thin blood could penetrate the 
septum. the left ventricle mingles with pneuma (or perhaps air), 
conveyed thither the heart’s attractive power down the venous artery 
from the lungs, and finally expelled into the 

The physiological functions the arterial system were described con- 
fusingly Galen, and seems impossible remove all inconsistencies 


AA, VII, ix. UP, VI, xi, xiv, xv. 

UP, VI, xiv; 432. 

III, xv; Brock, 319-325; UP, VI, xvii; 444-445. Passage quoted from 
Brock, 321. The word anastomoses, though strange here, the Greek. 

This the simplest view, UP, but there are complications. 


| 
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from his various writings; hence different interpretations Galen’s 
thought have been propounded. The inconsistencies relate mainly the 
contents the left ventricle the heart and the arteries. Galen presented 
various passages the elements three different views without perhaps 
realizing how different they were. 


(a) The arteries contain blood. Wilson has pointed out, this was 
the most important factual discovery physiology made since the time 
Aristotle. Galen reverts it, and the failure all attempts confute 
experimentally, time and again. placitis Hippocratis Platonis 
Galen asserted that, without any sign air spirit appearing, blood 
spurts once from puncture into the left ventricle just does from 
any severed artery.** Even the kidneys (though their chief function 
purify the blood the vena cava) are supplied with large arteries, whose 
use conduct arterial blood them for purification, further proof 
that the arteries contain Arterial blood described tenuous, 
thin, vaporous and on, recognizing its character different from 


that venous blood, but did not appear him frothy effervescent, 
that although 


the blood the arteries hotter, and more rich vapors, yet the vapor, air 
aether more particularly contained not revealed 


Since the arterial system has direct connection with the liver, the 
blood has entered either through the septum the heart, through 
anastomoses between the fine branches the veins and arteries. Why 
does the body need double system blood-distributing channels? Galen 
did not answer this question very well; usu partium seems 
refer the reader the Natural Faculties, and the latter work back 
the former for complete explanation.*’ general postulated that 


best that some parts the body should nourished pure, thin, and vaporous 
blood and others thick turbid blood, and this matter also Nature has 
overlooked nothing.*® 


instanced the lungs organs peculiarly needing such thin blood, and 


placitis Hippocratis 182, 184. There are countless refer- 
ences arterial blood, e.g. AA, VII, xvi; Singer, 197-200. The “thin, tawny, 
spirituous blood” originates the left ventricle: XVI, 13. 

352-353. The argument obviously circular. 

443; Brock, 323. 

NF, III, xv; Brock, 323. 
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the liver organ lacking arteries because requires nourishment from 
thick, venous Apart from the conspicuous fact that, according 
Galen, the lungs receive their sole nourishment through vein from the 
right ventricle the heart and none from the main arterial system arising 
from the aorta, these examples not account for the necessity that most 
parts the body have (seemingly) for both light and tenuous, and thick 
and turbid blood. Whatever the role the arterial blood was, was not 
major one; Galen said, only minute quantity this vaporous 
substance penetrated into the parts through the thick walls the 

Galen delighted the fact the arterial blood stick with which 
beat the ignorant Erasistrateans, but element physiological theory, 
him was nothing but encumbrance. With his mind firmly rooted 
the older notion that blood sort warm nourishing soup which 
all the parts are amply bathed, was hard for him see what value 
there could the lighter broth conveyed them the arteries. That 
was even hotter than the venous blood suggested that the arterial blood 
had some role conducting heat the parts, but there indication 
that Galen was satisfied think the arteries constituting kind 
hot water heating system, indeed that had any idea heat conduc- 
tion fluid. Thus the discovery arterial blood proved rather destruc- 


tive than constructive physiological theory, and brought confusion 
rather than clarification. 


(b) The arteries are part the pneumatic/respiratory system the 
body. The simple, traditional form this theory was taught 
Aristotle and Erasistratus was course rejected Galen the light 
the empirical fact that the arteries contain blood. Nevertheless, important 
vestiges this theory remain Galen’s writings, and often wrote 
though the arteries were simply channels conveying air pneuma. 
endorsed the doctrine Hippocrates that the whole body capable 
breathing out and breathing in.” Inspiration and expiration are neces- 
sary for all the parts the body, not for the heart and brain alone; and 
the arteries serve them all, just the special respiratory organs (nose 


and lungs) serve the brain and heart whose need pneuma particularly 


UP, VI, xvii; 443. There perhaps indication here that Galen considered the 
blood elaborated the right ventricle virtually equivalent that entering the aorta. 
Cf. also Hippocratis Librum Alimento, IV; XV, 382-384. 

pulsuum usu, 166. UR, IV, 506. AA, Singer, 172, classifies the 


arteries respiratory organs. 
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this point major ambiguity Galen’s theory has faced: his 
ambiguity using the word which not merely untranslatable 
but has constant significance. Besides the pneuma unqualified 
epithet which the body obtains from the air, one, two, possibly three 
kinds pneuma exist within the body and play indispensable roles 
its functioning. Their relations are thus summarized Galen: 


have clearly shown that the brain (as were) the fount the pneuma 
psychikon (animal spirit) which partly nourished breathing, partly what 
inspired from the rete The demonstration that there pneuma 
zootikon (vital spirit) was less clear, yet not unreasonable suppose that 
contained the heart and arteries, and chiefly nourished respiration, 


though also the blood. there pneuma physikon (natural spirit) well, 
this will contained the liver and 


follow Galen rejecting ignoring the natural spirit (which does 
not affect the present argument), may say that the animal spirit 
nourished jointly aerial and vital spirit carried upwards 
through the carotid arteries (see below), while the vital spirit nour- 
ished aerial pneuma and, less significantly, the arterial blood. But 
Galen never made clear whether these are three distinct spirits, 
whether the contrary the pneuma psychikon and pneuma zootikon are 
the same aerial pneuma qualified its location brain and arteries, 
finally whether they are modifications aerial pneuma. Modern writers 
not seem have explicitly considered this matter implicitly 
their accounts, aerial pneuma becomes vital spirit the heart, and vital 
spirit becomes animal spirit the brain. any case this not 
accurate description Galen’s views, and could equally well main- 
tained that the vital spirit more derived from the aerial pneuma 
than the animal spirit is. Because the ambiguity, shall assume what 
follows that when Galen spoke pneuma the arteries meant pneuma 
zootikon, and that this was some unspecified way derived from the 
aerial pneuma that reaches the left ventricle the heart; this way 
least relieved the necessity supposing that Galen held the con- 
tents the arteries (1) blood, (2) pneuma zootikon, (3) pneuma. 
Where the word pneuma definitely qualified shall use instead the Latin 
terms that have become familiar—animal spirit, vital spirit, order 
distinguish more emphatically their physiological character. 

For Galen the pneumatic system the body began with the nose, 
mouth, trachea, and lungs, the latter great reservoir air, which 
essential life. When free access the atmosphere prevented, the 


Methodus medendi, XII; 839. 
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animal dies, just flame goes out closed vessel, that the respira- 
tory system animal like hole the vessel, which enables flame 
within burn. some passages wrote though the air itself was 
drawn down the left ventricle the heart, but one declared 
categorically that almost absolutely none the inspired air descends 
life, some quality it? answering this question Galen noted that 
when respiration suppressed the heart and arteries continue pulsate 
(until the animal dies), which itself good indication that the heart 
has need not the substance air but quality the 
fact the lungs, heart, and arteries remain full when death caused 
suffocation—which happens all the more rapidly after copious respiration 
—so cannot substance that lacking. Since plenty pneuma re- 
mains the suffocated animal, death does not result from starvation 
the animal spirits which could not consume all the pneuma short 
time. This proves that nourishment the animal spirits not the sole 
function Developing the analogy between vitality and 
combustion, Galen maintained that the quality cold the pneuma 
(or air) that needful for flame and life. Flame extinguishes closed 
vessel because the enclosed burnt air prevents its contact with the external 
cold (Galen must have recognized that not all the air used before 
the flame goes out) the same happens with animal heat, for which blood 
the fuel like the oil the lamp, and the heart like 


For which reason they all are judged most correct who say that animals 
breathe for the sake the innate heat. For this, useful both properly 
ventilated and moderately 


Where the appetite and innate heat are least, old people, the need for 
air (or pneuma) also least, and hence the elderly have lower rate 


artertis, 725; UR, ibid., 499. Galen was not careful, many places, 
distinguish between air and pneuma; air left ventricle, UP, 438, 440; heart 
draws air from lungs, placitis, VI, iii; 525). any event, with without 
the rest the air, the aerial pneuma drawn down the venous artery the heart. The 
passage quoted Wilson cit., 306) from (D, 381; III, 412) utterly 
confused: the substance air reaches the heart, but the cool quality needs. 
However, Galen very emphatic that the cool quality that required 
the heart. 

UR, IV, 476, 479. 

479-483. 

483, 487-488, 490-491. 

491-492. UP, VI, ii; 381. the latter passage the existence the mitral 
valve completely ignored. 
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Thus the greatest usefulness respiration cooling the 
heart (by the quality pneuma), and nourishing the vital spirit (by the 

The homely simile clear enough. The lungs are bellows one end 
pipe (the venous artery) supplying pneuma 
the left ventricle the heart, and turn, since this vital 
flame must produce fuliginous vapors like those lamp, extracting 
the sooty wastes. (Such extraction only possible, however, because 
the mitral valve not perfect fit; this indicates something make- 
shift Nature’s part, The venous artery cannot, then, 
contain blood, much blood, though receives what requires for its 
own nourishment through anastomoses from the arterial vein. Galen 
explained how the [veins] the lungs leading the left 
ventricle have soft that they can dilate and contract with the lungs 
and thus take pneuma from the trachea and expel towards the heart 
more did not say how the thin walls these vessels were 
able retain the fugitive pneuma, for which thick arterial coats are 
required elsewhere the body. 

Next, the left auricle another stabilizing reservoir protecting the 
artery from the heart’s attractive violence. The left ventricle itself 
thickly walled, befits the pneumatic cavity the heart; also better 
for the balance the organ that this side should more massive and 
heavy than the Some the pneuma (whether not still mixed 
with air) entering the left ventricle consumed there, returns 
expired the lung; some enters the aorta with blood. case should 
seem that this would cause the volume air breathed out less than 
that breathed in, contrary the facts, Galen said that certain vapor 
expired absolutely equal the volume pneuma absorbed into the heart 
and Perhaps experiment breathing and out bladder 
justified this quantitative comparison, but none described. 


IV, 500. 

510. arterits, IV, 724. Wilson’s statement (loc. cit., 313) that the 
innate heat needs cooling “lest, like cooking fire, should burn too hot and 
bright unfortunate. Galen did not suppose that the lamp went out the closed 
vessel because the flame burnt too brilliantly and consumed all the was stifled, and 
the vital flame when respiration suppressed. Coolness required enable 
combustion life persist all—not prevent them from being too vigorous. 

1955, 46: 18) has correctly pointed out the error the supposition 
that sooty wastes are evacuated from the right ventricle through the arterial vein. 

VI, xvi; 438. 
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Not all the pneuma inspired reaches the heart. The animal spirits the 
brain are nourished with independently through the nasal passages. 
The foundation this belief was experiment, described more than once, 
which ligatures were tied around the carotid arteries the neck rising 
from the heart the brain. Galen reported that this was done without 
seriously incommoding the animal, although apparently died the 
ligatures were left indefinitely. And so, reasoning that injury the 
animal spirits would cause immediate death, declared that these spirits 
were not nourished the arteries from the heart alone, but through the 
Here again Galen took the opposite view from Erasistratus, who 
taught that the pneuma essential life was distributed from the heart 
the arteries the brain the rest the body. 


far Galen has described two forms respiration, but there yet 
third form more complex than these. This might called tissue respira- 
tion,” since diffused over the whole body accord with Hippocrates’ 
principle. this the arteries are the chief instrument, their active dilata- 
tion and contraction (which are not effected the pulsation the heart, 
though they derive from the heart) being directly comparable with those 
the The pulsation the arteries and the thoracic movement 
respiration differ one particular alone, that the former comes from 
the vital faculty, the latter from the Just as, the motion 
the heart, pneuma admitted the left ventricle cool the native heat, 
then emission purges removing sooty wastes, the diastole 
the arteries certain airy substance attracted into them, and their 
systole the wastes collected from the consumed matter the humours are 
expelled. Galen argued rather strongly the passage describing this 
action against the tightness the sigmoid valve closing the aorta 


UR, IV, 503-504. pulsuum usu; 150; placitis; 263-266. The 
greatest part its nutriment must reach the animal spirit through the nose.” This idea 
not represented Singer’s well known diagram and text many places. 

That is, the arteries are not swelled like skin bottle something filling them, 
but like bellows their own dilatation. UP, VI, xxi; 454. arteriis, IV, 
731-732. NF, xiv; Brock, 315-317. 

pulsuum usu; 179. Galen’s summary: have said everything about the 
usefulness the pulse. For has been declared and demonstrated that was created 
for the sake the natural heat, which spread through the whole body the animal; 
that the diastole the arteries this heat refreshed, and their systole 
that these motions are wholly analogous the motions breathing, and that they 
conduct the animal spirit; and that respiration and the pulse differ only this, that 
the former springs from the animal faculty, the latter from the vital faculty. Otherwise 
they are alike usefulness and manner motion.” (Quoted Harvey, motu cordis 
(ed. Kenneth Franklin, Oxford, 1957) Prooemium, 121; mistranslated 9). 
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order allow escape route for these The airy substance 
(aerial pneuma?) the arteries drawn mainly from the left ventricle, 
but also drawn directly from the exterior through the There 
are countless other passages which Galen referred pneuma the 
arteries, and clear that attributed the arterial pneuma (or vital 
spirit, presumably) the conservation the innate heat the parts, just 
the heat the heart conserved the pneuma receives from the 
lungs. Indeed, Galen clearly stated that conservation innate heat was 
the major function both respiration and the arterial 
both cases, course, the quality, not the substance pneuma, that 
active physiologically. 

Galen always regarded the venous and arterial systems wholly distinct 
and complementary just they were the Erasistratean scheme. The 
fact that blood was found both did not the least modify his view. 
Indeed, stressed the difference between the two kinds blood—the one 
thicker and blacker, the other more thin, tawny, and hot—the former 
always found the right ventricle and veins, the latter the left ventricle 
and The veins spring from the liver, master its own system, 
the arteries from the The liver not the servant the heart, nor 
the blood generates imperfect half interesting 
chapter placitis Hippocratis Platonis, Galen developed instruc- 
tive comparison between the vascular systems and tree, which bor- 
rowed from Hippocrates. The stomach and lungs respectively are com- 
pared the earth, the portal venous system and the venous arteries the 
roots, the vena cava and aorta the trunk, and the branches the veins 
and arteries the branches the tree. The heart and the liver are the 
respective independent generative organs the two systems, each com- 
plete itself, corresponding the vegetative faculty the For 
Galen pointed out that though man and large quadrupeds the two 
systems are linked the right ventricle the heart, not all 
animals. Therefore this link the heart not physiologically essential. 
The venous furnished with food, nourishes the vegetative 
nutritive faculty the body; the arterial tree,” furnished with pneuma, 
the vital faculty represented the innate heat. 


166, NF, III, xiv; Brock, 317. (Unless, which seems less likely view 
other passages, this refers only the trachea). 
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would beside the mark note that all this might have been 
written Erasistratus. came from Hippocrates, and Galen endorsed it. 
Blood might spurt from the arteries, but still they were for him their 
most important role extensions the body’s pneumatic system, conveyors 
refreshment the vital heat. 


(c) The arteries contain both blood and pneuma. blood and pneuma 
are held the arteries separately, then seems self-evident that 
they must there together, and indeed numberless sentences Galen 
ascribed both the arteries. was logically inevitable that should 
have done so, but the result removes the last trace consistency from 
his physiological system. 

For, both blood and pneuma are contained the arteries, pneuma 
should appear from severed artery blood does, but Galen knew 
did not. The very evidence often cited him demonstrate that the 
arteries are full blood, and every argument that directed against the 
Erasistratean pneumatic concept, proved that the arteries were full noth- 
ing but unless, perhaps, the pneuma were the blood itself—so that 
might said that the pneuma leaked from cut artery the spurting 
arterial blood. order that this should happen, two possibilities sug- 
gest themselves. The first is, that the arterial blood should vehicle 
pneuma taken the left ventricle the heart. There evidence 
that Galen entertained this conception, and much (particularly 
account the function the anastomoses between veins and arteries) 
indicate that did not. The second possibility that the arterial 
pneuma vital spirit not atmospheric origin all, but spirit 
blood, produced either the action the heart’s heat alone, this 
combined with exposure the blood the aerial pneuma. This also has 
rejected. 

There indeed one passage usu partium which suggests the idea 
that pneuma may derive from blood. reads follows: 


The little pits which appear the heart, particularly towards the middle the 
septum, have been created order provide the communications which 
spoke before; for general was best that blood first elaborated the veins 
should pass into the arteries, that the veins should the arteries what the 
stomach the veins. Nor indeed the argument implausible, that the exhalation 
pure blood, there such thing, the animal 


Referring this passage, Wilson has declared that Galen held that the 
source the pneuma psychikon was internal and that arose ex- 


UP, VI, xxvii: 444, III, 496. Daremberg’s translation here unreliable. 
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halation the His next quotation, however, shows that Galen 
also held that the breath required for the nourishment 
the animal spirit. Now whatever equivalence accept between these 
various terms, exhalation blood, breath blood, vital spirit, animal 
spirit, can hardly supposed that Galen taught that the animal spirit 
fed upon itself. The passage quoted above from usu partium far 
from dogmatic statement, nor its suggestion easily paralleled other 
ones. Its argument that the venous system subservient the arterial 
(and perhaps that the nervous) explicitly contradicted Galen 
elsewhere, have shown. And have understood the meaning 
Chapter usu respirationis correctly, Galen there, after remarking 
that many famous philosophers and physicians have thought possible 
that the animal spirits are nourished exhalation from the blood, 
went cast doubt upon this view appealing once again his experi- 
ment tying the carotid arteries without causing immediate 
very likely that Galen contradicted himself this point others 
and emphasized now one view, now another. But comparing various 
passages seems have believed that direct respiration immediately 
necessary the animal spirits (this stated again and again, see 
408 above), and that also believed something passes from the carotid 
arteries through the rete mirabile the brain, whose deprivation causes 
ultimate but not speedy death. What this something was obscure, but 
there seems insufficient reason for rejecting its traditional identifica- 
tion with vital spirit. 

However this may be, there nothing Galen’s writings which sug- 
gests that the vital spirit arterial pneuma derived from blood, though 
held that the arterial blood contributed its nourishment. seems 
then that blood and pneuma—the latter originating the air—must 
exist distinctly though relation each other within the arteries. Thus 
Chapter VII the work natura contineatur 
Galen reiterated his stubborn belief, founded with equal confidence 
experimental fact and theoretical necessity, that the arteries are full 
blood and yet contain But the Erasistrateans asked, how can air 
come the whole body the arteries are full blood, and how can blood 


and pneuma mix without repugnance? Several pages later Galen gave 
the 


how the pneuma carried through the whole body from the heart, the arteries 


cap. IV, 502-504, 506-508. 
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are full blood, doubt easy resolve say that the pneuma not borne 
but drawn, and not the heart alone but all the 


Galen meant that the pneuma attracted through the arterial blood 
the parts, just the watery humour the veins drawn through the 
venous blood the kidneys. That the only enlightenment that the 
problem the presence (visible) blood and (invisible) pneuma the 
arteries the same time received from him. Nor this problem made 
easier Galen’s assertion that the difference function between the 
venous and arterial systems one degree only, pneuma the veins 
being the counterpart blood the arteries. For anastomoses between 
the finest branchings the veins and the arteries, held that pneuma 
enters the former and blood the latter. Thus the veins have some part 
diffusing the vital heat the heart and the benefit respiration, and 
thus also the arteries draw themselves the thinnest and most vaporous 
part the food for the vital air Thus, finally, the 
“all principle Hippocrates justified. 


effect cry despair from Galen. For all all, what the point 
trying discover the difference function and purpose between vein 
and artery, heart and liver, pneuma and blood? The vascular physiology, 
that began with recognition the teleological significance variation 
material structure the parts the body, has ended with metaphysical 
assertion oneness that can only be, scientifically, confession failure. 
Nor difficult see where Galen failed, not his erroneous concept 
the function the veins and the liver, but that view the arteries 
constituting pneumatic system which was far closer the truth. The 
more Galen approached the truth, the more endangered his system, 
just as, curiously enough, erred far more often when relied the 
misleading results his physiological experiments than when trusted 
reasoning alone. Galen was defeated the arteries, the irreconcilable 
facts that they were seen contain blood and known contain pneuma. 
With his eyes Galen saw arterial blood, but with his mind Galen could 
only see the arteries Aristotle, not say Erasistratus, had seen them 
before him. The empirical fact did not enforce rejection their vision, 
only led fatal compromise. often happens, compromise pro- 
duced confusion, Galen strove hopelessly square observation and 


731. 


UP, VI, 411, 414; xvi; 441; xvii; 443-444. NF, III, xiv; Brock, 317; 
xv; Brock, 323. pulsuum usu; 159-160, 166. 
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theory, until was the position making only clear statements that 
were contradictory, and non-contradictory statements that were without 
meaning. the last resort Galen’s vascular physiology was imprecise and 
nebulous, that one attempts focus one aspect his thought, the 
remainder becomes blur, not because changed his mind was care- 
less, but because was faced with impossible problem. Theories 
disintegrate they are made account for facts for which they were not 
designed and which they cannot accommodate, and this happened 
Galen’s hands. There ironic historical justice Harvey’s still 
needing emphasize after 1500 years that Galen had not believed that 
the arteries were full True, had not, but his physiology could 
only made comprehensible the belief that they were. 


William Harvey, motu cordis (ed. Franklin), Prooemium, 121-125. 


HUMANIST DESCRIBES AND PRESCRIBES: 
THOMAS WILSON AND MEDICINE 


ALBERT SCHMIDT 


The intellectual vitality the Elizabethan Renaissance cannot dis- 
associated from the quantitative interest medicine and the cure ills, 
but one must wonder indeed about the compatibility humanism and 
true medical progress. Historians science, who have long argued that 
humanism looked backward rather than forward, condemn its slavish 
adherence ancient authority. Such opinions seem entirely justified 
when the ideas the noted Elizabethan humanist, Dr. Thomas Wilson, 
are examined. 

There can doubt that Thomas Wilson 
bridge humanist and religious reformer, expert the Roman Civil law, 
member parliament, ambassador and expert Netherlandish and 
Portuguese affairs, privy councilor and principal secretary, and even 
rackmaster—was one the most versatile late Tudor personages. His 
vast official correspondence abounds with comments topics beyond the 
routine aspects his position. What occasionally had say about 
disease and its likely cure relevant for the medical historian because 
his ideas probably reflect the thinking his fellow humanists well: 
other words, his was the voice sixteenth century intellectual au- 
thority, and may presume that ones similar were heeded. 

Wilson’s first comments disease appear his famous Arte 
Rhetorique (1553) which comments the visitation the sweat- 
ing sickness Cambridge where was student and fellow during the 
late 1540’s and early was the same which John Caius, 
Boke, Counseill Against the Disease Called the 
Sweate, Sweatying Sicknesse, observed: 

immediately killed some opening theire windowes, some plaieng with 
children their strete dores, some one hour, many two destroyed, and 
the longest, them that merilye dined, gave sorrowful Supper. founde 
them toke them, some sleape some wake, some mirthe some care, 


some fasting and some the haulfe everye Towne escaped, was 
thoughte great 


See Thomas Wilson, Tudor scholar-statesman.” Huntington Library Quarterly, 
1957, 20: 205-218. 


Archibald Malloch, ed.: Boke Counseill against the Disease called the Sweate 
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Wilson himself was directly affected the epidemic swept away his 
two young pupils, Charles and Henry Brandon, successively dukes 
Suffolk. Lamenting the untimeliness their passing, Wilson recorded 


their last hours scrupulously noted portents the impending 
disaster 


They were both together one house, lodged several chambers and almost 
one time both sickened and both departed. They died both Dukes, both well 
learned, both wise, both right Godly. They both gave strange tokens death 
come. The elder, sitting supper and very merry, said suddenly the right 
honest matron and godly gentlewoman, (Mrs. Margaret Blakborn) that most 
faithful and long assured servant, whose life God grant long continue: 
Lord, where shall sup to-morrow Whereupon, she being troubled, 
and yet saying comfortably, trust, Lord, either here, elsewhere some 
your friends’ houses.” quoth he, “we shall never sup together again 
this world, you well assured,” and with that, seeing the gentlewoman discom- 
fited, turned into mirth and passed the rest the supper with much joy and 
the same night after twelve the clock, being the fourteenth July, sickened, 
and was taken the next morning, about seven the clock the mercy God, 
the year our Lord, 1551. When the eldest was gone, the younger would not 
tarry. But told before (having knowledge thereof any body living) his 
brother’s death, [and to] the great wondering all that were there, [he declared] 
what was lose dear friend. But comforting himself that passion said, 
brother gone, but maketh matter for will straight after 
him,” and did the space half 


Wilson the moralist the death the two boys signified censure from 
God. Determining the reasons for God’s wrath was therefore far 
greater importance than countering the malady. Wilson’s thinking the 
matter presents striking example the humanist’s view medicine: 


When God therefore that Lord not only the rich but also the poor, seeth 
His ground spoiled from the wholesome profit many the vaine pleasure 
few and the earth made private suffice the lust unsatiable oppression, the 
sore enhancing and the most wicked grazing those throughout the whole 
Realm, which otherwise might well live with the only value and some their 
lands and yearly revenues; striketh his anger the innocents and tender 
younglings plague with the lack them whose innocency and Godliness 
life might have been just example for amend our most evil doing. For 
not one house that shall feel the fall these two princes, neither had God taken 


(1552), John Caius. New York: Scholars’ Facsimiles and Reprints, 1937, fol. See 
also Elizabeth Nugent, ed.: The Thought and Culture the English Renaissance. 
Cambridge: University Press, 1956, pp. 300-301. 


*G. Mair, ed.: Thomas Wilson’s Rhetorique 1560. Oxford: Clarendon 
Press, 1909, 68. 
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thim for one private person’s offences; but for the wickedness the whole Realm 
which like feel the smart except God merciful unto us.* 


Some years after the Cambridge experience Wilson, married ailing 
wife and plagued with the prospect caring for motherless children, wrote 
lengthy Latin letter his gout-ridden friend and colleague statecraft 
Sir William Cecil, later Lord Burghley. Unhesitatingly Wilson offered 
likely remedies, [based upon his observations his wife’s for 
Cecil’s 

Its occurrence his wife moved him seek some kind relief. And 
so, hoping the Gods, set myself reading Galen; and says that 
book his, Concerning the method curing cutting the vein, that 
had restored full health incision the vein many gouty 
persons and also persons subject other illnesses.” Wilson continued 
that fetched surgeon and learned doctor well,” that the two 
could together diagnose his wife’s trouble and offer conclusion the 
light Galen’s judgment and opinion.” 


Finally agreed (although Galen urged that the blood let early spring) that 
after her body had been prepared, the vein wife’s right foot should pierced 
and two days later the blood let from the other foot. Each time her feet were 
placed tepid water and thirty ounces blood were let. 


his letter the humanist gleefully continued that since her treatment 
his wife was improved general health: She feels that her feet are 
strengthening and that the natural heat being restored, whereas hereto- 
fore her limbs had been affected with swelling and her feet frigid with 
cold.” The letter concluded with brief philosophy medicine coupled 
with tinge that civic humanism strong Wilson: 


How wish you might find Galen helpful you your illness wife now 
appears, after two pounds blood were extracted solely her benefit. But God 
superior Galen Aesculapius: then may make your health his care. 
Still, the meanwhile, the knowledge the doctors should not set aside nor 
the skill healing neglected. for myself and especially for the sake the 
country not want you afflicted with sickness nor the slightest way 
impeded your feet’s performing their office less ably than they should since you 
are prompt spirit and exquisitely diligent looking out for the affairs 
the kingdom. 


Some years later (after had buried wife Agnes) Wilson proferred 
advice Cecil (by then Lord Burghley) once again. Burghley’s trouble- 


Ibid., pp. 69-70. 
Wilson William Cecil, Nov. 13, 1569, Henry Ellis: Letters Eminent 
Literary Men. London: Camden Society Publications, no. XXIII, 1843, pp. 28-31. 


‘ 


HUMANIST DESCRIBES AND PRESCRIBES 417 


some gout persisted. The ever-resourceful Wilson, embassy Brus- 
sels, found time recommend change the Lord Treasurer’s wine 
diet. found that great good could gained drinking Rhenish 
wine which not only comforts stomach but keeps body open and 
consumes the rheum well not spit almost all.” contrast, 
when (Wilson) was England and drank only wine, 
body was filled with excessible and needless Cecil was 
urged look the example Sir Thomas Gresham for the latter 
drunk half much Gascon wine had Rhenish wine could 
Wilson’s own final inventory showed Gascon wine his cellar but 
Rhenish.’ 

Wilson, playing favorites, offered advice Burghley’s rival Wal- 
singham well. While the Low Countries 1577 wrote the 
Queen’s secretary that had met Italian doctor, Michael, who was 
most adept curing divers carnosities.” One person afflicted with such 
fleshy growths for some forty years had been successfully treated him. 
Wilson begged permission bring his man back England, Walshing- 
ham were disposed receive him. The tone the letter implies that 
Walsingham had need for treatment, 

letter Burghley during the autumn 1578 Wilson relayed 
important diplomatic information: the Spanish governor the Nether- 
lands and half-brother Philip Spain, Don John Austria, was 
dead. Wilson seems have been less concerned with the international 
significance the event than with the cause death. According his 
report Don John suffered great torments and pains his body, being 
infected not only with the plague but with disease called Les Broques and 
the French sickness withal.” The prince’s body had been opened and 
his bowels buried all the principal parts his body were found 
inwardly waisted and consumed.” 

Wilson’s comments about his own health are particular interest. 
one occasion had taken his couch because ill health stirs 


Wilson Burghley, Apr. 18, Cal. State Papers Foreign, 1575-77, no. 1393. 

Household Inventory, American Philosophical Society, Phila- 
delphia. Proceedings, vol. CI, 1957, 475. 

Wilson Walsingham, Apr. 18, 1577, Cal. State Papers Foreign, 1575-77, no. 1395. 

have been unable define “Les Broques.” “French sickness” obviously 
reference syphilis. 

Wilson Burghley, Oct. 18, 1578, Kervyn Lettenhove, ed.: Relations politiques 
des Pays-Bas sous Philippe Brussels, 1882-1900, vol. 
XI, no. 4229. 
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bile,” while another was plagued with the spring 
1580 wrote his good friend, the earl Leicester, that had 
left his official duties for two weeks because had great heat 
reins.” His physician, Dr. Hector, promised him speedy recovery, for 
drink morning and evening full pint Tower Hill water which 
doth great good and hath taken away the thirst wherewith heretofore 
have been Kidney disturbances were not uncommon com- 
plaints for such wine loving gentlemen, and Wilson, hardly temperate, 
was ultimately victim. 

Wilson’s earnestness seeking the cure illness less likely 
remembered than his humanist treatises his political service his 
queen but his comments illumine that rich jungle which both quackery 
and medicine flourished during the sixteenth century. 


Wilson Burghley, Jan. 1576/77, Cal. State Papers Foreign, 1575-77, no. 1159. 
Wilson Burghley, British Museum Harleian MSS., 6992-60, fol. 120. 


HARVEY’S DOCTRINE ITALY: 


(1644) (1647) THE CIRCULATION 
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WALTER PAGEL anp POYNTER 


Introduction 


Now that old controversies over priorities the discovery the circu- 
lation the blood have died away and that England and Italy—the 
mother and the nurse genius—are amicably agreed the nature 
William Harvey’s achievement, attention may drawn two early 
accounts Harvey’s thesis which further illuminate its contemporary 
reception Italy. 

The first public notice the circulation Italy found the refuta- 
tion Aemylius Parisanus published Venice 1635 (Keynes 2).* 
this work (which was republished Leyden 1639) Parisanus re- 
prints almost the whole Harvey’s motu cordis order that may 
argue against it, section section. year later, Harvey’s own 
university Padua, small collection verses was published congratu- 
lating George Ent the award his doctorate.* The first these, 
Johannes Rhode Copenhagen, mentions Harvey and the circulation. 
Soon afterwards Johann Vesling, professor anatomy Padua, wrote 
Harvey expressing certain doubts, but criticising the arguments 
Harvey’s opponents, Parisanus and Primrose.* meeting with Harvey 
1637 seems have resolved his remaining doubts. the same year, 
Fortunio Liceti, professor philosophy Padua and Bologna, wrote 
Thomas Bartholin letter which refuted Harvey’s 
too was later revise his opinion. 1639, one Vesling’s pupils, 
certain Cecilio Folli, published thesis Venice based autopsy 
adult with patent foramen ovale. Unaware that this was rare 


subtilitate pars altera [de cordis sanguinis motu]. Venice, 
Brogiollus, 1635. 


Laureae Apollinari. Padua, 1636. Johannes Rhode was professor materia medica 
Padua. 


This letter was first published Thomas Bartholin’s Observationes anatomicae 
epistolae medicae schedis posthumis. The Hague, 1640. 


printed Thomas Bartholin’s Epistolarum medicinalium centuria II. 
Copenhagen, 1663. 
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pathological condition, argued that this passage between the ventricles 
proved the correctness Galen’s notion the circulation, which had 
been consigned oblivion, but was brought back into dispute William 
Harvey, man endowed with outstanding genius and the highest intel- 
lectual capacity.” When the subject was being debated Rome, 
what date precisely not known, Harvey was strenuously defended 
Giovanni Trullio, physician Pope Urban VIII, fact which 
mentioned Sinibaldi his Geneanthropeia (Rome, 1642, col. 
has recently drawn attention yet another Italian 
mention Harvey this time the Circulus Pisanus Claudio Beri- 
gardo, the last exponent the Padua school natural philosophy. 
gives brief account the new doctrine and refers Harvey 
ingenious lover different view was held Marco Aurelio 
Severino who wrote Thomas Bartholin from Naples 1643 criticizing 
After almost decade debate the Italian professors, 
which some Harvey’s original opponents had been persuaded accept 
the circulation, encouragement was given the pro-Harveians the 
publication Padua 1643 edition Harvey’s text with 
appendix containing the two supporting letters Johannes Walaeus 


(Keynes 4). 
Argoli and his Pandosion 


This then the context which have consider substantial con- 
tribution contemporary discussion the circulation which has hitherto 
gone unnoticed and which has been found book published Padua 


dextro sinistrum cordis ventriculum defluentis facilis reperta via. 
Venice, 1639. Quoted from English version Kasten Tallmadge, Bull. Hist. Med., 
1954, 28: 21. 

have been unable trace any publication Trullio. Sinibaldi gives merely 
few lines the circulation his book. 

Premuda. Filosofia circoli, Aristotelismo Padovano Guglielmo Harvey.” In: 
Guglielmo Harvey—nel tricentenario della morte. Rome, 1957. 

*So Premuda, who cites only the second edition 1661 where this phrase appears 
the index. The first edition 1643 has index but contains the important pas- 
sage referring Harvey and Walaeus (together). Circulus Pisanus veteri 
peripatetica philosophia. tres libros Aristotelis anima. Utini, Ex. typ. Nicolai 
Schiratti, 1643, Circ. pp. 28-29. This part was licensed May 28, 1643, and the 
passage the circulation may have been inspired, was Argoli’s, the publication 
the Padua edition Harvey’s text. 

months after this paper was written and after had been accepted for 
publication the Editor the Bulletin, received from Professor Loris Premuda 
Padua Volume his journal, Acta Medicae Patavina (1957-8), which 
appears (pp. 121-133) article Cesare Menini entitled moto circolare del sangue 
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1644 and again 1653. Its author, Andrea Argoli, well-known 
figure from the history astronomy and notably astrology, for was 
who taught Wallenstein and his astrologer Giambattista Zenno (Seni) 
Padua. was born Tagliacozzi the Abruzzi 1572 and died 
had studied with Magini and published astronomical tables, 
ephemerides, dissertation the comet 1652-3, treatise the 
critical days, and another with the title Pandosion sphaericum. This work 
treats chiefly astronomy, astrology, mathematics, and trigonometry, 
and Argoli cites many ancient authors his work infused with 
the spirit the new science and contains great deal useful information 
the contemporary figures for the angle magnetic dip the 
principal cities Europe), while the space projects our own day give 
special interest his two maps the moon. Like many his most 
eminent medical contemporaries, still believed the value astrology 
medicine, and devotes the whole Chapter discussion 
critical days, specifically medical topic. Before going deal with 
the motions the heavens interpolates whole chapter (41) which 
digression from his main theme. headed motu circulari san- 
guinis motu cordis and accurate, forthright, and succinct expo- 
sition Harvey’s doctrine. could scarcely otherwise, for 
fact abstract, using Harvey’s own words and phrases, from Harvey’s 
motu cordis. strange the contrast between this prophetic voice 
the new medicine and the fading echoes from antiquity heard the 
foregoing chapter that seems probable that chapter was indeed 
afterthought, introduced after the book was planned and while was 
actuaily being written. What more convincing explanation can found 
for this fact than the publication Padua 1643 (at the right place and 
the right time) Harvey’s own book, which was added for the first 


un’opera astrologica padavano del 1648 (Pandosion Sphaericon Argoli).” After 
comparing this article with our own and discussing the situation with impartial third 
party, decided allow our original paper stand for the following reasons: (i) 
offers the first discussion English Argoli’s chapter the circulation, together with 
English translation the text which quoted only the original Latin Menini; 
(ii) places Argoli’s account the contemporary context Harveian criticism and 
allusion and presents number interesting points not mentioned Menini; and (iii) 
discusses Bonaccorsi’s account Argoli and the circulation, which also not mentioned 
Menini. 

the biographical data see: Sudhoff. vornehmlich 
15. und 16. Jahrhundert. Breslau, 1902, pp. 79-80. Also, Thorndike. History 
Magic and Experimental Science. Vol. VII, 1958, 122. Both Sudhoff and Thorndike 
concentrate the treatise Critical Days and have not mentioned our subject. 
Neither has the correct date Argoli’s The date given above based the 
legend the portrait his Pandosion 
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time the two supporting letters Johannes Walaeus? Argoli’s book was 
published Padua the following year and dedicated the Venetian 
Senate and the chief officers the University Padua. Many these 
must have read Harvey’s original text and even possessed their own copies 
the new edition. There can little doubt that Argoli worked his 
chapter with copy his elbow, yet nowhere the name 
Harvey mentioned, nor there the slightest oblique reference him. 
How extraordinary this may judged when the remainder the book 
examined, for elsewhere the text the references are voluminous and 
accurate and both ancient and modern, from Aristotle, Archimedes, and 
Ptolemy, Copernicus, Tycho Brahe, Kepler, and Gilbert. Yet the 
only individual mentioned discussing the circulation obscure 
anatomical demonstrator Padua, Johannes Georgius Verden, whom 
biographical details can traced and who does not seem have pub- 
lished single line. According Argoli, had carried out experiments 
Padua few months back” (again, probably after the appearance 
the Padua edition Harvey’s work) designed measure the volume 
arterial blood emitted from each contraction the left ventricle small 
and large dogs. the omission Harvey’s name were deliberate few 
the cognoscenti could have been deceived. Only four years later, 
1648, dedicating his Discourse the Heart Harvey, Back was 
tell him that his name, already praised the skies, was known all over 
Europe, even the Indies and the most remote parts the 
this thought exaggeration proper dedications that time, Back 
informs more soberly, his address the reader, that This heresy 
Harvey’s doctrine the circulation] first thought Phy- 
sick, grew daily, that walks not only through the Universities 
his native country, but likewise through those Germany, 
France, Italy, and our Universities the Low-Countries may 
well that Argoli thought the name Harvey well known that 
need not mentioned, perhaps the chapter was written and interpo- 
lated hastily that acknowledgement his source was overlooked. 
will seen that least one his readers seems have believed naively 
that Argoli was presenting original thesis. 


Account the Circulation 
have said, Argoli’s account excellent. begins saying 
that wonder that the medical profession derided the public 


The quotations are taken from the English translation published with the London, 
1673, edition Harvey’s motu cordis. 


DOCTRINE ITALY 423 


and feared rather than appreciated many. For the errors committed 
medical men are numerous—in the working out the critical days and 
even more many other Argoli selects two these for 
discussion: (i) the ignorance the circular motion the blood from 
the first beginnings medicine until the present time” (ab ortu Medi- 


cinae huc usque tempora); and (ii) the motion the heart which 
turn communicated the said circular motion the Here 
Argoli’s account these two topics, with the sources his state- 


ments located the various chapters Harvey’s motu cordis and 
elsewhere. 


The heart common most the animals—higher well lower species 
down insects which can feel pulsation the extreme end the tail 
without doubt. [cf. motu cordis, ch. IV]. 

Food, converted the heat the stomach into chyle, led the root the 
mesentery from the small well the large gut and from here through small 
milk ducts conveyed the liver—which know experience well 
ocular inspection. not conveyed erroneously believed throughout 
antiquity the mesenteric veins, which trace chyle can ever found. 
Moreover, the milky ducts which the eye sees filled with chyle, and when they 
are ligated the root the mesentery their central parts near the liver collapse 
whereas the peripheral parts near the gut swell up. 

The chyle converted into blood through the heat the liver infused into 
the Vena Cava. This can demonstrated the eye—for when the vein ligated 
above the liver swells where the blood enters from the latter. This known 
everybody just the fact that the blood taken the right heart. Again this 
can made evident through ligation the vein—the parts towards the heart 
being emptied whereas those towards the liver, its origin, are filled. The same 
can shown means ligation concerning the continuation the flow through 
the right heart into the lungs, and through the venous artery into the left heart and 
finally into the arteries large and 

That the blood continues from the arteries into the veins, evident the dead— 
there must openings through which the arterial blood enters the veins. More- 
over, when the aorta ligated above the heart, the arteries will found empty 
and the veins full. haemorrhage when there increased pulsation the arteries 
will empty quickly, whereas fainting, loss consciousness, and fear, when there 
little pulsation the heart and arteries, the flow blood from these damped 
down. [Ch. IX]. Finaliy when venesection the arm tightly compressed above 
the incision, the blood flow from the vein diminished because impaired 
arterial suppply blood the vein owing the tight ligature, whereas will 
flow freely when the cord loosened. 


This passage not indebted directly Aselli but clearly based the first 
Walaeus’s Epistolae motu chyli, published the Padua edition Harvey’s 
text. The ligation the ducts and the vena cava were part the experiments 
carried out Walaeus. Ligation the vena cava was first mentioned Harvey 
his second letter Riolan 1649. 
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The motion the heart—interpreted the ancients various ways and the 
cause which known God alone according nothing else 
but the deglutition the blood and its transference into the arteries. The flowing 
blood dashes against the auricle the heart which thereupon contracts and injects 
into the ventricle. When the latter filled, the heart erects itself immediately 
and rises point, contracts sideways, elongated through tension the 
fibres, and becomes smaller width; when thus moves beats the chest and 
pulsates. When touched during its motion feels somewhat hard—its hardness 
being due tension, contraction, and motion the fibres: hence the motion the 
heart kind constriction all fibres whereby the blood driven out; 
appears erecter, hardened, diminished, and strengthened the same mechan- 
ism which accounts for the tension, hardening, and lifting muscles. Pulsating, 
the heart continually drives the blood received through the right ventricle into the 
lungs and through the left into the aorta and the other arteries, each time one 
contraction and systole. [Cr. IT]. 


The true systole and coarctation occur when the heart moved and constricted— 
this phase wrongly called diastole the physicians: for diastole the arteries 
are dilated and produce the pulse, that moment time the arteries are filled 
and distended like paunch bladder. 


When the right ventricle the heart discharges and expels the blood contains, 
the arterial vein pulsates and dilated from the influx blood; when the left 
ventricle ceases pulsate and contracted, the movement the arteries and 
the pulse ceases likewise; for the motion the arteries depends upon the immission 
blood resulting from the contraction the ventricle, the blood, that is, which 
the arteries are filled and extended; the pulse nothing but the impulse the 
blood driven into the arteries from the left ventricle. [Ch. 

This motion the heart compared the drinking water horse; for 
each draught and deglutition sound produced through the discharge the water 
into the stomach—a sound not different from the pulse, can see every day; 
thus when (sc. the heart) discharges each individual portion blood into the 
arteries, this movement and pulse heard the chest. [Ch. V]. 

The diastoles and dilatation the arteries are due the impact the blood 
(as said) and not the impact the being transferred the arteries 
from one part into another, some people made out; for diastole the arteries 
all parts are simultaneously they can constricted one and the 
same time and expel the blood subsequent parts: for the blood moved 
the pulsation the heart and not otherwise, can observe the vivisected 
dog when the heart for when that time any hole made into artery 
blood seen gush out—the same seen when the aorta the arterial vein 
the apex the middle part the heart are transversely incised: blood 
expelled while the heart contracted systole and not diastole. II]. 


Fracastoro’s antipathia rerum (Venice, 1546, cap. XV.) which does 
not fact refer directly the motion the heart. 

says. What meant is, “in diastole the arteries.” This clear from 
Harvey’s text, motu cordis, cap. (Willis, 24). 
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the dying animal the left ventricle the first stop pulsating, then follows 
its auricle; later the right ventricle and last the right auricle, which life 
seems remain longest, for after two three motions and contractions this 
auricle the heart issues one sluggish pulse and the animal dies. [Ch. IV]. 

There seems further error among those committed the physicians 
concerning the heart; for whilst they concede that the heart the spring the 
vital spirits which life communicated the whole the body, they contend 
that spirits are only generated the left ventricle, but way the right one; 
the only function the latter they say furnish nutriment for the lungs. 
cannot understand their reasoning: form, pathways, vessels, and fabric auricles, 
fibres, and bands are the same both, and they are the same manner and 
the same time filled with blood; nor does this preclude that the right ventricle 
serves private purpose, namely the nourishment the lung, whilst the left one 
dedicated the public service making the whole body alive, though the 
ministry the same blood. 

has been shown that the blood driven from the liver through the Vena 
Cava into the right ventricle the heart, whence conveyed the lungs 
the arterial vein. returns from there the left ventricle the heart the 
venous artery; and last passes from the left ventricle into the aorta and the 
remaining arteries from which distributed into the veins and the whole 
body for its nutrition. Having completed this course the same blood reaches from 
the small veins the larger ones and hence the Vena Cava; from the latter led 
again the right ventricle the heart, the lungs, and from the latter the left 
ventricle, the arteries, and finally into the veins before, perpetually accomplish- 
ing this circulation; and the controversy hinges upon fact lends itself 
experience rather than reasoning. XIV]. 

have said and beyond doubt that the heart transmits each single 
systole, stress, and contraction certain quantity blood from the left ventricle 
the arteries. [Ch. IX]. Its quantity given differently different 
Johannes Georgius Verden, the very expert anatomist Padua, found some 
months ago that small dog about drachm expelled each contraction and 
bigger sheep dog more than two drachms. Supposing that man the heart 
single systole and contraction transmits the aorta and arterial system the 
very least one scruple biood and contracts within single hour least three 
thousand times, will expel one hour three thousand scruples blood one 
thousand drachms, one hundred and twenty five ounces ten pounds five 
ounces and hour day 250 pounds blood, that more blood than found 
15-20 men together—and these are not old wives’ tales. [Ch. IX]. 

Let there venesection the arm and blood allowed flow for half 
this will have removed the greater part the bodily blood with resulting 
collapse arteries and veins, syncope, and fainting. Ridiculous assume that all 
these pounds blood are found the arm locally; hence must come from other 
parts—all the more flows into the venesection wound from the periphery 
towards the hand and fingers where such quantities are unimaginable and not 
from the upper parts. 

That the blood flows from the inferior parts emerges from experiment: when 
opening made the brachial vein and the peripheral part towards the hand 
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compressed, blood will flow—hence must come from the inferior part: 
that why surgeons (though ignorant the reason) make their ligature the 
upper part the arm above the wound, that the vein swells from the inflow 
blood from the inferior parts the hand: they relax this ligature somewhat lest 
blood might driven from the arteries into the veins because too tight 
constriction. 

also evident from this: when compress with one hand vein the 
arm hand and with the other streak the blood upwards the veins will remain 
collapsed and bloodless—to refilled immediately release the inferior part 
from the compressing hand. 

Further there were circulation the blood, how could butchers remove 
the whole quantity blood from animals from the jugular veins alone? 

The mass blood that propelled from the arteries into the veins and the 
parts the body exceeds that necessary for the nutrition the latter; nor would 
possible for the liver furnish its virtue forming blood from nutriment 
that quantity blood which driven from the heart into the arteries: 
therefore necessity conceded that the blood runs through veins and arteries 
perpetual circular motion ergo concedendum est sanguinem cir- 
culari motu perpetuo circa venas, arterias 

contagious diseases, syphilis, poisoned wounds, the bite rabid dog 
snake, and similar lesions, even when the affected part healed, the whole body 
nevertheless damaged; and although the harmful agent only imprinted into 
the blood that small infected part, its virulence and harmfulness necessity 
communicated the heart and the other parts the body because the circuit 
the blood. Thus medicines administered externally alter the other parts the 
body see cantharides which, wherever applied, excite the urine once, 
and colocynth and similar herbs that move the belly. [Ch. 

With this circulation the blood recognised, the famous derivations and revul- 
sions the physicians lose their point and many other things medicine fall 
the ground—just the other hand very many problems beset difficulties 
are led solution. these another time, God allows. 


the Pulse 


seems that Argoli’s uncompromising acceptance the new doctrine 
did not convince all his readers. 1647 there appeared Bologna the 
treatise Della natura polsi Bartholomeo Bonaccorsi, dedicated 
the Duchess Mantua. The author noted Matthiae among the 
Bologna medical scholars Doctor Philosophy and Medicine, co-opted 
the Medical College, and the possible author Medical Theory 
tables (as book peste also attributed Barth. 
Portal briefly lists two treatises, one humano sero sive urinis liber 
(Bologna, 1650) and the other externis malis opusculum (Bologna, 


Matthiae. Conspectus historiae medicorum chronologicus. 1761, 406. 
Portal. Histoire chirurgie. Paris, 1770, vol. ii, 668. 
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Bonaccorsi’s treatise the pulse begins with detailed anatomico- 
physiological account the heart and the pulse and its causes. This 
strictly Galenic, evident for example from the recognition inter- 
ventricular pores through which during systole the more subtle parts 
the blood find their way from the right into the left Besides 
Galen, the authority most prominently quoted, Hippocrates, Aristotle 
(notably his anima), the Gospel St. Matthew, and Bauhin are 
mentioned. Bonaccorsi then proceeds discuss Argoli’s account the 
circulation the blood doctrine which does not subscribe and 
against which employs some feeble arguments, citing not only Galen, 
but Fernel, Cardan, and Scaliger support his view. 


Throughout the whole the ten pages discussion the circulation 
there again allusion the fact that the doctrine Harvey’s. 
fact, the reader who was unaware Argoli’s source would again led 
believe that the idea was Argoli’s own. Nevertheless, the name 
Harvey was known Bonaccorsi, although what conveyed him 
difficult determine. When, following Argoli, discusses the motion 
the chyle refers the channels suggested the Pisan 
Harvey Detti condotti lattei furno proposti 
know, the lacteals were observed Aselli 1622, and com- 
patriot might well have compared him with Harvey, but Aselli, who was 
born Cremona, was professor Pavia, not Pisa, and the only other 
city with which was associated was Milan, where buried. Bonac- 
corsi does not appear have been careful writer—he even misspells the 
name Argoli—and may mistake his own, but possible 
that copied the phrase from some other writer and thought that 
the fact that the accompanying reference given Arveo Pisano 
delle vene Whatever understood mean, the fact remains 
that this the sole allusion Harvey the whole book. begins his 
discussion the circulation declaring that 


less subtly the most learned gentleman Sig. Andrea Argolo, the mathema- 
tician Padua, expounds his Pandosio sferico circular motion the blood 
considered that most excellent man not problem but the only valid doc- 
trine, reasoning follows: the chyle transfused from the ventricle the intestine 
carried the liver through certain milk passages and not through the mesenteric 
veins other doctors assert. These said milk channels were suggested the Pisan 


42: “Ed tal moto transuda, penetra sangue tenue per sesto, 
tramezza del cuore, andandosene dal destro sinistro ventricolo.” 
Pp. 44-53. 
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Harvey and others, and moved these proposals the excellent Sig. Giovanni 
Antonio Godio, wonderful anatomist, friend and former colleague, made 
exquisite observations killed and dissected dogs but was never able find 
trace the lacteal ducts veins, told me. 


Like Argoli’s friend Verden, Bonaccorsi’s friend and colleague did not 


apparently publish his exquisite observations which Aselli and his 
followers were refuted. 


Bonaccorsi 


commonly said that the mesenteric veins perform two functions: one 
carry the chyle the portal vein the liver, the other carry back the blood 
from the liver for the nourishment the intestines. But with the most beautiful 
reasoning the said most excellent Sr. Argoli suggests the following. 

Through the Vena Cava the blood carried from the liver the right ventricle 
the heart, from there through the arterial vein the lungs and from these 
through the venous artery the left ventricle the heart; from this into the 
aorta arteria magna and successively into the other arteries, from these into the 
veins all the body for nourishment and, provided with this route, the blood 
the minor veins returns into the major veins, from there into the Cava and from 
this into the right ventricle the heart, from there through the arterial vein 
into the lungs, and from these through the venous artery into the left ventricle 
the heart, thence through all the arteries, from the arteries into the veins, thus 
repeating itself continuously, through which there manifestly appears the circular 
motion the blood. 

This opinion most ingeniously supported Galen when says: the big 
arteries are cut while strangling the animal you will observe equally the veins 
well the arteries evacuated which would certainly not the openings 
the veins and those the arteries were not open and both were not inter- 


The same was the opinion others and particular the most learned Colombo 
1559, 

This most excellent man adds that all the veins accompany the arteries, and 
the arteries similarly accompany the veins—to which every anatomist will agree 
after having dissected out the azygos vein and some other veins. 

But the most judicious problem Sr. Argoli one answers with Galen that the 
most tenuous part the blood derived from the liver through the Vena Cava 
the right ventricle the heart, drawn and transferred into the left ventricle 
the heart through the foramina which are practically hidden the transverse 
septum the heart; through the action this viscus, the extreme ends these 
foramina the partition the heart can hardly observed even with the greatest 
industry since they collapse the dead and remain hidden. 

The excellent astronomer proposes with Fracastor that the cause the move- 
ment the blood known God alone; the diastole the arteries are filled like 
leather bottles and bladders and this diastole falsely called systole doctors and 
will occur according the most excellent Argoli when the heart elongates itself 
and the apex moved away from the base. 
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was the opinion Archigenes followed Colombo, Fernel, Cardan and 
Scaliger that the systole where the heart elongated and becomes narrower 
the arteries are filled and that the diastole when the heart dilated the arteries 
are emptied. Galen asserts that the vital faculty moves various motions, and 


Avicenna affirms that the vital faculty continuously contracts and expands, that is, 


follows detailed explanation what happens, according Galen, 
systole and diastole. 


side with Galen, who says many places that the same time that 
the heart dilated the arteries are dilated, and the same time that the heart 
constricted the arteries are constricted. 


the said circulation conceded, other most noble observations the excellent 
Argoli explode the famous revulsions and derivations the doctors and many 
other theories. [Argoli’s account Verden’s experiments then cited, 


with another repetition Galen’s views attempted rebuttal the significance 
the quantitative measurements. 


Bonaccorsi’s Galenic arguments are unconvincing that are almost 
led wonder believed them himself. has been stated that 
Bologna, where Bonaccorsi’s book was published, candidates for the 
degree doctor medicine that time had forswear adherence 
the new doctrine the circulation, and later the century Malpighi was 
physically assaulted there angry Bonaccorsi’s intellectual 
abilities were more apparent might even suspect that was going 
through the motions orthodoxy that might safely give wider 
currency the views amply repeated, with more than polite references 
their author, from Argoli’s book. Whatever the motives which may 
have inspired these two accounts the circulation, they are the first. 
substantial and accurate accounts written Italians, and Argoli’s dis- 
proves belief that Harvey reputed have held that man over forty 
admitted the truth the circulation. The portrait the author which 


published his shows that 1644 Argoli was. 


See Bayon. William Harvey, physician and biologist.” Science, 
1938, 97-8. 


